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The quantitative absorption and fluorescence spectroscopy of Cl 2 has been 
tigated in the 105-145 run region by Lee et al (1986). At 105-109 nm, 
escence in the vacuum ultraviolet (VTJV) and ultraviolet (UV) regions were 
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from the gas cell (3.5 cm in diameter and 4-0.9 cm long) as well 



gate duration. 

The gas used in the synchrotron radiation experiment was supplied by 


Matheson with a stated purity better than 99.9%. The gas used in the fluores 
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al 1983, Kilcoyne et al 1986). The comparison has been made by Samson and 



<r 



obtained by comparing the fluorescence intensity with that of 
whi rh the fluorescence cross sections are known (Lee 1977). The 
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later. The fluorescence cross section increases sharply at the threshold 
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(Elliott and Cameron 1937, Rao and Rao 1958, Huberman 1966) and electron 



lifetime was later found to be dependent on vibrational levels that vary 
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transitions in the 134-145 nm region. 

The VTJV fluorescence cross section (Lee et al 1986) is so high that the 
fluorescence is likely produced by an optically-allowed transition. According 


to the potential curves calculated by Peyerimhoff and Buenker (1981) as shown 
in Fig. 4 , it is most likely that the 3 11^ (tt^ -* 4s) state is the initial 

excited state. The optical excitation of Cl 2 to the 3 11^ state in the 11 eV 

region has been suggested by Spence et al (1984), and the vibrational struc- 



i^. 


( 91006 ) 



the excited C1( 4 P) atoms are not produced through the 3 11^ state, but by the 

3 3 II (n -+ 4s) state that dissociates into Cl ( 4 P , 4s) + Cl( P ) (Peyerim- 



This energy transfer process explains that the UV emission intensity depends 
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transition rates of 4.94 x 1(T and 4.97 x 10° s' (Wiese et al 1969), respect- 



The emission band with peak at 307 nm shown in Fig. 3 is not yet identi- 
fied. This band has been repeatedly observed in the spectra by discharge of 
Cl (Tellinghuisen and Chakraborty 1987) and by VUV excitation of Cl ^ (Moeller 
et al 1983). Similar to the 258 nm band, the emission intensity of this band 
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(a) Absorption cross section, (b) fluorescence cross 



1987 ) . 

Fig. 4. Potential curves relevant to the current discussion (Peyerimhoff and 


1981 ). 
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